NK-lysin, a disulfide-containing effector peptide of T-lymphocytes, is reduced and inactivated by human thioredoxin reductase. Implication for a protective mechanism against NK-lysin cytotoxicity.
The cytotoxic and antibacterial polypeptide NK-lysin has a molecular mass of approximately 9 kDa and contains three disulfide bonds. The activity was highly dependent on intact disulfides, because the bactericidal effect on Escherichia coli and the cytolytic effect on human 3B6 lymphocytes was inhibited when NK-lysin was treated with dithiothreitol prior to incubation with the cells. NK-lysin was a direct substrate for human or calf thymus thioredoxin reductase and preincubation of the peptide with mammalian thioredoxin reductase, and NADPH abolished its antibacterial and cytolytic activities. The addition of human thioredoxin further enhanced the inhibitory effect of thioredoxin reductase and NADPH. In contrast, e. coli thioredoxin reductase showed no direct disulfide reductase activity with NK-lysin in agreement with previous data showing large differences in structure and substrate specificity between the mammalian and E. coli enzymes. NK-lysin is the first identified macromolecular disulfide substrate for human thioredoxin reductase apart from human thioredoxin. When 3B6 cells were incubated with NADPH, thioredoxin, and thioredoxin reductase prior to addition of NK-lysin, cytotoxicity was markedly reduced. These data suggest that thioredoxin reductase inactivates NK-lysin and provides a mechanism by which the cytotoxic activity of NK-lysin is regulated.